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Tuesday, February 18, 2014 595aimportance of the shape of colonies on setting their expansion. We anticipate
our approach to be a starting point for elaborate studies of the population dy-
namics, evolution, and ecology of microbial colonies in complex landscapes.
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Cell size is a key property that fundamentally affects many cellular processes.
Control of cell size is therefore essential and is achieved by coordinating cell
growth with division. In budding yeast, this occurs at a size check-point for
cell cycle progression within the G1 phase prior to DNA replication. Although
extensive studies have identified several regulatory proteins that critically
affect size control, the molecular mechanism that allows cells to measure their
own size remains elusive. One major candidate for a size sensor is the unstable
G1-cyclin Cln3, which during G1 triggers irreversible commitment to cell di-
vision. It has been proposed that budding yeast measures its size by titrating
Cln3 against its DNA. In this model, Cln3 could either bind unspecific DNA
and find its target via facilitated diffusion, or associate with specific DNA se-
quences. In both cases, Cln3 activity could increase with the number of mole-
cules rather than the cellular concentration, which during cell growth remains
constant. Using live-cell imaging techniques we aim to test whether it is indeed
the number of Cln3 molecules that acts as metric for cell size. In addition, we
present experiments that will help to separate the contributions of specific and
unspecific titration effects, respectively.
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Glaucoma is a chronic neurodegenerative eye disease characterized by a loss of
retinal ganglion cells associated with structural changes in the ocular outflow
tract, disturbed intraocular pressure regulation and changes in tissue biome-
chanics. Earlier studies revealed a strong influence of ECM stiffness on protein
expression patterns and growth factor signaling in cells of the ocular outflow
tract (trabecular meshwork). To gain further insight into possible regulatory
mechanisms, we asked whether ECM stiffness would alter expression of short
non-coding microRNAs.
Human trabecular meshwork cells were plated on tissue culture plastic or poly-
acrylamide gel substrata (E-moduli approx. 40 or 120kPa) of different stiffness
and allowed to adjust for 7 days. Subsequently, miRNA expression levels were
studied by Affymetrix arrays and qPCR. Genes targeted by at least five mecha-
noresponsive miRNAs (stiffness-related change >2 fold) were determined us-
ing R software. Protein expression of selected targets was assessed by western
blot. At least 26 miRNAs were differentially expressed and 24 genes were pre-
dicted targets of 5 or more mechanoresponsive miRNAs. ECM stiffness-
dependent protein expression changes were confirmed for the predicted targets
NF-kB, AKT, E2F1, p53, p21 and cyclin-D1. These data suggest a mechanor-
esponsive regulation of miRNA levels with a possible role in cell differentia-
tion and disease.
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Cell migration is a crucial phenomenon for many biological processes,
including embryonic development, wound healing, cancer metastasis, and
inflammation. Dictyostelium discoidium is model organism of cell migration
and attracted toward cAMP. In D. discoidium cells, chemotactic signaling com-
ponents such as PI(3,4,5)P3 and PTEN are polarized without external cues. The
mutually exclusive distribution of PI(3,4,5)P3 and PTEN are self-organized on
plasma membrane independently on actin dynamics. Each domain propagates
as traveling waves. Microtubule network is a key component on cell polariza-
tion in several types of cell including D. discoidium. Because vesicle trans-
portation is involved in phosphatidylinositol (PtdIns) metabolic system,
microtubule is potentially able to control the dynamics of PI(3,4,5)P3 and
PTEN on plasma membrane. However, the relationship between PtdIns dy-
namics and microtubule network is not unclear. We examined the influence
of microtubule depolymerize drugs on PtdIns dynamics and revealed that these
drugs had influence on domain formation of PI(3,4,5)P3 and delayed the period
of traveling PI(3,4,5)P3 wave. Based on the experiments and computationalsimulation, we are going to clarify the relationship between the period of trav-
eling PI(3,4,5)P3 wave and the spontaneous cell motility. We will also report
the results of single molecule imaging analysis to investigate the relationship
between molecular behavior of PTEN and microtubule network dynamics.
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In industrialized countries, the prevalence of congestive heart failure (CHF) is
increasing steadily and has become one of the leading causes of hospitalization.
In addition, the risk of cardiovascular disease increases in post-menopausal
women. Yet, the association between estrogen and the risk of CHF has not
been adequately studied.
Recently, AMP-kinase (AMPK) has emerged as prominent player in the devel-
opment of cardiac hypertrophy and heart failure. Our on-going studies indicate
that AMPK activation is deregulated during menopause potentially through
downregulation of total AMPK protein. The aim of this study is to determine
the mechanistic link between Estradiol and AMPK activation.
We show that Estradiol (E2) upregulates AMPK activity in several cell lines
including mouse c2c12 myotubes and human ductal breast epithelial tumor
cells (T47D). In addition, E2 treatment of neonatal rat cardiomyocytes
(NRCM) blocks the cellular hypertrophy induced by phenylephrine (PE) treat-
ment, to the same extent as the AMPK activator AICAR. These data suggest
that Estradiol attenuates the PE-induced increase in NRCM size, at least
partially, through AMPK pathway activation. Co-immunoprecipitation experi-
ments were done to explore if there is a physical interaction between estrogen
receptors and AMPK. Our co-immunoprecipitation data in NRCM and female
mice hearts suggests that Estrogen Receptor Beta (ERb) associates with AMPK
and MO25, a component of the upstream AMPK activation complex. We
conclude that the well-established E2 attenuation of NRCM hypertrophy may
be partially mediated through activation of AMPK. Moreover, the mechanism
of E2-dependent AMPK is through direct interaction of ERb with components
of the AMPK signaling axis including AMPK and MO25. Additional studies
are needed to determine site-specificity of this interaction and if this interaction
underlies the mechanism of Estradiol-induced AMPK activation. In addition,
future studies will further explore the role of ERb in myocyte hypertrophy.
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Pyruvate kinase activity is controlled by a tightly woven regulatory network.
The oncofetal isoform of pyruvate kinase (PKM2) is a master regulator of can-
cer metabolism. PKM2 metabolically engages in parallel, feed‑forward, posi-
tive and negative feedback control as well as non‑metabolic functions as
protein kinase and transcriptional coactivator contributing to cancer progres-
sion. Metabolically active PKM2 tetramer is allosterically regulated and
responds to nutritional and stress signals, including 1,6-fructose-bis-phosphate.
In contrast, the constitutively active PKM1 isoform of pyruvate kinase is not
allosterically regulated, despite having more than 95% sequence identity to
PKM2. To determine the molecular mechanism for allosteric regulation in
PKM2 and reasons for its absence in PKM1, we performed replicate 100
ns-molecular dynamics simulations of tetrameric PKM1 and PKM2 isoforms
with and without allosteric activator.
Structural correlations within the PKM2
tetramer structure determine possible
pathways mediating allosteric regulation
as far as 1.5 nm between effector and
enzymatic binding sites. A combined
molecular dynamics and systems bio-
logy approach to PKM2 reveals how
differences in biomolecular structure
translate into a global rewiring of cancer
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Tropical malaria caused by the protozoan Plasmodium falciparum is respon-
sible for more than 200 million clinical episodes and at least 660,000 human
